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This  paper  contrasts  two  perspectives  on  energy  efﬁcient  home  renovations  from  applied  behavioural
research  on energy  efﬁciency  and from  sociological  research  on  homes  and  domestic  life.  Applied
behavioural  research  characterises  drivers  and  barriers  to  cost-effective  renovations,  and identiﬁes  per-
sonal and  contextual  inﬂuences  on  homeowners’  renovation  decisions.  Research  ﬁndings  inform  policies
to  promote  energy  efﬁciency  by  removing  barriers  or strengthening  decision  inﬂuences.  Sociological
research  on  domestic  life  points  to  limitations  in  this  understanding  of renovation  decision  making  that
emphasises  houses  but not  homes,  energy  efﬁciency  but not  home  improvements,  the  one-off  but  not  theenovation
nergy efﬁciency
olicy
ecision making
everyday,  and renovations  but not  renovating.  The  paper  proposes  a  situated  approach  in  response  to this
critique.  A  situated  approach  retains  a  focus  on  renovation  decision  making,  but conceptualises  decisions
as  processes  that  emerge  from  the  conditions  of everyday  domestic  life  and  are  subject  to  different  levels
of  inﬂuence.  This  situated  approach  is tractable  for energy  efﬁciency  policy  while  recognising  the ultimate
inﬂuences  that  explain  why  homeowners  decide  to  renovate.
© 2015  The  Authors.  Published  by  Elsevier  Ltd.  This  is  an  open  access  article  under  the  CC  BY  license
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s. Introduction
Efforts to promote energy efﬁciency in the home have waxed
nd waned over the decades since the oil shocks in the 1970s
harply increased the ﬁnancial incentive for reducing energy
se. Policy concerns about energy efﬁciency are again ascendant,
purred by climate mitigation and energy security goals. Renovat-
ng existing buildings to improve their efﬁciency is an important
lement of climate policy [1]. In the UK, for example, long-term
mission-reduction targets imply “one building would need to be
etroﬁtted every minute for the next 40 years at an estimated cost of
85 billion for homes alone” (p. 500, [2]).
The majority of homes are owner-occupied: 70% on average
cross the EU, and 67% in the US and the UK [3]. In owner-occupied
omes, renovations are necessarily preceded by homeowners’
ecisions to renovate. Energy efﬁciency policy seeks to inﬂuence
hose decisions. As noted in a recent global review, “retroﬁtting
xisting buildings is a discretionary investment . . . building owners
 . . need to be persuaded not only of the merits of energy investment,
ut to ﬁnance it and bear whatever disruption it entails”  (p. 734, [4]).
∗ Corresponding author. Tel.: +44 01603 591386.
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Policies for encouraging and supporting energy efﬁcient ren-
vation decisions by homeowners are widespread. They include:
nergy audits and assessments; energy performance certiﬁcates or
atings at the point of sale; ﬁnancial incentives and capital sup-
ort including grants, subsidies, tax credits, low interest loans,
nd third party ﬁnancing; certiﬁcation and training of contrac-
ors; community or neighbourhood renovation schemes (collective
rocurement, support for vulnerable or low income households);
arketing and information campaigns. Although they vary con-
iderably in design and implementation, these types of policy
haracterise efforts to promote energy efﬁcient renovation deci-
ions in the UK [5], in the EU [6], in North America [7,8], in China
9], and in other markets worldwide [10,11].
The common premise of all such policies is that homeowners are
otivated to renovate to save energy and money, but are prevented
rom doing so by capital constraints and uncertainties about energy
avings, ﬁnancial returns, and contractors’ quality and reliability.
his premise is supported by a large body of ‘applied behavioural
esearch on energy efﬁciency’. We  use this label to characterise a
ody of research concerned foremost with empirical ﬁndings on
ehaviour and decision making, particularly in a domestic context,
nd with how these ﬁndings can be applied in policy or inter-
ention design. Applied behavioural research on energy efﬁciency
raws on microeconomics, social psychology and technology
nder the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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Box 1: Definitions and terms.
We  use the term ‘renovations’ to mean major structural
improvement work to a domestic property, i.e., “substantive
physical changes to a building” (p. 499, [2]). Renovations have
high time, cost, and skill requirements, and are typically car-
ried out by professional contractors with appropriate technical
expertise [17].
‘Energy efﬁcient renovations’ typically involve changes or
upgrades to the building envelope – windows, doors, cavity
or loft insulation – or the heating and hot water systems [122].
In contrast, we use the term ‘amenity renovations’ to describe
changes to kitchens, living areas, bathrooms, and so on. These
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aare not primarily energy-related although may  include some
efﬁciency measures.
doption research (e.g., [12,13]), as well as grey literature on con-
umer behaviour and marketing (e.g., [14]). It enshrines “a more
ntense and narrower interest in instrumentally mobilizing people to
chieve . . . energy use reduction” (p. 33, [15]). This is in contrast
o research that advances theory, engages with social or cultural
ssues such as status and power, or reﬂects critically on policy
ationales and how research problems are framed [16].
Applied behavioural research on energy efﬁciency represents
ndividual homeowners making reasoned decisions, subject to
ersonal and contextual inﬂuences, in order to achieve certain out-
omes which can be analysed in isolation from domestic life.
Maller and Horne [17] argue that this depiction of reasoned,
oal-oriented and isolable decisions are part of a ‘rationalisation
iscourse’ in energy efﬁciency research that highlights individual
hoice and rationality. This fails to address “the conventions and
ractices of households . . . which have remained largely in the shad-
ws” (p. 61, [17]). Several decades of sociological research into these
onventions and practices have established a rich and compelling
ritique of applied behavioural research on energy efﬁciency (e.g.,
18,19,20]). This critique rejects individuals and their cognitive
r decision-making processes as the central objects of enquiry. It
nderstands renovations through the lens of the routine, everyday,
nd socially shared practices that constitute life at home.
The aim of this paper is to show how situating applied
ehavioural research on energy efﬁciency within a broader con-
eptualisation of renovating, homes and households can enrich
nd strengthen an instrumental understanding of why  homeown-
rs decide to renovate energy efﬁciently. This in turn can broaden
he evidence base for energy efﬁciency policy. By ‘situated’ we
ean making descriptively realistic renovation decision processes
ndogenous to the dynamics of life at home.
The paper is structured in three parts. First, we synthesise the
ey approaches and ﬁndings of applied behavioural research rele-
ant to energy efﬁcient home renovations, and show how it informs
nergy efﬁciency policies. Second, we develop a systematic critique
f this body of applied research along conceptual, empirical and
ethodological lines. Third, we set out a situated approach to reno-
ation decision making that conceptualises renovation decisions as
rocesses emerging from the conditions of everyday domestic life,
ubject to different levels of inﬂuence. We  draw implications for
nergy efﬁciency policy from this situated approach. These include
upporting efﬁciency measures as part of broader amenity home
mprovements. Box 1 deﬁnes key terms used throughout this paper.
Our paper contributes to this journal’s engagement in ongo-
ng debates about energy efﬁciency research and the effectiveness
f policy. Stern [21] notes a speciﬁc lack of cross-disciplinary
tudies needed to explain the complexities of individual and house-
old decision making processes related to energy. Lutzenhiser [16]
oes further in characterising the “singularly narrow theoretical and
m
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olicy model of energy use and energy savings that governs energy
fﬁciency activities” (p. 141). He argues that this model or way of
hinking is enshrined in an “energy efﬁciency institutional complex”
hat coordinates the actions of policymakers, utilities, and service
roviders, and squeezes out any receptiveness to critical social sci-
nce. Moezzi and Janda [15] call for a scope of action on energy
fﬁciency that moves beyond individual decisions and actions in
he home and emphasises the social nature of energy use. Wallen-
orn and Wilhite [22] point to a different under-researched aspect
f domestic energy use: its physicality. They argue that an empha-
is on “rational choice and methodological individualism” (p. 58) for
nderstanding energy consumption has ignored the importance
f sensory and physical experiences, and the knowledge embod-
ed in such experiences. Providing a speciﬁc example, Royston [23]
ocuses on how physically experiencing heat ﬂows generates var-
ous forms of know-how or practical knowledge that conditions
nergy use in homes.
Improving thermal comfort is frequently cited by homeowners
s a motivation for renovating, but applied behavioural research on
nergy efﬁciency pays scant attention to the physicality of domes-
ic life and the mundane skills and competences used in heating
omes. This shortcoming is picked up in the situated approach to
enovation decisions proposed in this paper in an effort to show
ow social science research can explain how and why  homeowners
ecide to renovate energy efﬁciently.
. Applied behavioural research on energy efﬁciency
This section synthesises a large body of applied behavioural
esearch on energy efﬁciency with relevance to home renovations.
t sets up the dominant ‘drivers and barriers’ framing of renova-
ion decision making, and shows how formal models of renovation
ecisions overwhelmingly emphasise ﬁnancial attributes. It con-
iders a range of personal and contextual inﬂuences on decisions,
nd gives examples of how research informs policy design.
.1. Drivers, barriers, and the energy efﬁciency gap
Cost savings from efﬁciency improvements can provide short
ayback periods on capital invested [24,25], as well as a host of
o-beneﬁts such as improved thermal comfort, reduced draughts
nd condensation, and increased property value [26]. Consumer
ehaviour studies commonly ﬁnd households report positive atti-
udes and strong intentions towards energy efﬁcient renovations
27,28,14].
Yet installation rates of efﬁciency measures are stubbornly
lower than instrumental drivers of renovation decisions would
uggest. The ‘energy efﬁciency gap’ between technical and eco-
omic potential on the one hand, and actual market adoption on
he other, has long been documented [29]. Explanations tend to
nvoke barriers to otherwise cost-effective technology adoption
ecisions: “If there are proﬁts to be made, why  do markets not cap-
ure these potentials? Certain characteristics of markets, technologies
nd end-users can inhibit rational, energy-saving choices. . .”  (p. 418,
30]).
Commonly identiﬁed barriers to energy efﬁcient renovations in
wner-occupied homes relate to ﬁnances, information and deci-
ion making. Financial barriers include capital availability and
trong aversion to delayed gains [31]. Information barriers include
 perceived lack of credible and available information on efﬁciency
easures [32], low salience or misperceptions of energy costs [33],
nd uncertainties about contractor reliability and cost-saving out-
omes [34]. Decision-making barriers include the cognitive burden
or transaction costs) of making complex and irreversible decisions
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35], and the anticipated ‘hassle factor’ of having home life dis-
upted while the renovations take place [36]. These barriers are
epeatedly emphasised in applied behavioural research on energy
fﬁciency in the UK [24,25], in Europe [37], in the US [38], and
lobally [4].
.2. Models of renovation decisions
Motivations (drivers) and constraints (barriers) are formalised
n quantitative models of energy efﬁcient renovation decisions.
n particular, discrete choice models have been widely used to
xpress households’ preferences for the attributes of energy efﬁ-
ient renovations. As an example, Jaccard and Dennis [12] use a
hoice experiment on a sample of Canadian homeowners to elicit
references for efﬁcient or non-efﬁcient home renovations. Each
enovation alternative is described by four attributes (capital cost,
nnual heating costs, purchase subsidy, comfort level) which are
aried over two to four levels (e.g., purchase subsidy could be
ither $0, $500, or $1500). The selection of attributes emphasises
he overtly ﬁnancial framing of the renovation decision. Only one
f the four attributes is non-ﬁnancial: ‘comfort level’ measured as
high’ or ‘low’ air quality.
Financial attributes are similarly dominant in the renovation
ecision models estimated by nine other studies using choice
xperiments. Speciﬁc renovation measures varied from insulation
nd draught-prooﬁng to windows and heating systems across a
ange of national contexts: the UK [39,40,41], Switzerland [42],
ermany [43], Finland [44], New Zealand [35], and Korea [45]. For
 comparison of all the decision attributes used in these studies,
ee Table 2 in [46].
These renovation decision models (and microeconomic
esearch more generally) are used to quantify the marginal
ffect of ﬁnancial or other policy incentives [43,41], consumers’
illingness-to-pay for efﬁciency measures [42,35], and implied
ates of time preference or discount rates for future energy
ost savings [12]. The application of these models thus further
mphasises ﬁnancial inﬂuences on energy efﬁcient renovation
ecisions.
Another widely used analytical framework examines how inno-
ations spread or ‘diffuse’ through a population of potential
dopters who value certain attributes of innovations. Cost sav-
ngs and thermal comfort associated with efﬁciency measures
re an example of the ‘relative advantage’ attribute. Potential
dopters of renewable heating systems in Germany reported con-
enience and comfort rather than cost as more inﬂuential sources
f relative advantage [47]. But four other attributes are also impor-
ant in diffusion research: compatibility, simplicity, observability
nd trialability [48]. Energy efﬁciency measures are only weakly
bservable and trialable as they have low visibility or visual
alience, and are irreversible once installed [36,37].
Homeowner or household preferences for energy efﬁcient ren-
vations based on national surveys or market data can also be
sed to model renovation decisions. Such studies similarly focus
n ﬁnancial attributes of renovation decisions (e.g., [28]), but also
nclude a wider range of explanatory or control variables. Poortinga
t al. [49] controlled for socioeconomic variables and environmen-
al attitudes in their conjoint analysis of UK household preferences
or efﬁcient heating systems and insulation measures. Jakob [50]
nd Grosche and Vance [51] tested the inﬂuence of household and
roperty characteristics on the adoption of home efﬁciency meas-
res in Switzerland and Germany respectively. Braun (2010) [121]
imilarly modelled heating system purchase decisions as a function
f property and household characteristics, but included location
nd home tenure as controls. Michelsen and Madlener [52] include
o
a
social Science 7 (2015) 12–22
echnology attributes as well as home and spatial characteristics in
heir modelling of renewable heating system choices in Germany.
The inclusion of these additional variables extends the scope
f decision inﬂuences beyond a narrow set of ﬁnancial attributes
o include certain characteristics of renovation decision makers
nd certain features of the contexts in which decisions are made.
hese two categories of exogenous inﬂuence on the decision cor-
espond to the distinction in social psychology between personal
nd contextual inﬂuences [53].
.3. Personal and contextual inﬂuences
Variables describing personal inﬂuences include attitudes
owards energy use or efﬁciency, and beliefs about the impact
f energy use on the environment [53]. These are expressed
owards energy efﬁcient renovations or energy-environment link-
ges more generally, rather than towards homes or domestic
ife (e.g., [54]). Diffusion researchers highlight the importance of
ouseholds’ social communication behaviour as a particular type of
ersonal inﬂuence [48]. Exchanging information on energy through
ocial interactions helps explain households’ propensities to reno-
ate [55]. Information sought through personal contacts in social
etworks is more inﬂuential than expert advice or energy audits,
ncreasing the likelihood of adopting efﬁciency measures by a fac-
or of four [56].
Variables describing contextual inﬂuences can be grouped
nto four main types: household characteristics (size, lifecycle,
ocio-demographics), home tenure (ownership, duration), prop-
rty characteristics (size, age, type), and policy inducements to
mprove the ﬁnancial outcomes of renovating (incentives, subsi-
ies).
A ﬁfth type of contextual inﬂuence on renovation decisions
mphasised more recently in applied behavioural research on
nergy efﬁciency relates to salient events (e.g., a boiler breaking
own) or periods of transition in the household lifecycle (e.g., mov-
ng house, retiring, having a child) [57,58,41]. Salient events can
erve as ‘trigger points’ for energy efﬁcient renovations [28] or
ome improvements more generally [24,25]. Using UK panel data,
oulter et al. [59] found decisions about moving home could sim-
larly be externally triggered, as well as gradually reinforced over
 period of time by both expectations (being able to move) and
esires (wanting to move due to dissatisfactions with home or
eighbourhood).
.4. Applied behavioural research and energy efﬁciency policy
Table 1 summarises the full scope of renovation decision
nﬂuences identiﬁed in applied behavioural research on energy
fﬁciency.
The decision inﬂuences summarised in Table 1 are of direct rele-
ance for energy efﬁciency policy. Policies are designed to reinforce
rivers, lower barriers, and support positive inﬂuences (Table 10.20
n [4]).
Policies to lower ﬁnancial barriers include grants, subsidies, low
nterest loans, and third party ﬁnancing. In the UK, the Green Deal
ffers third party ﬁnancing to be repaid through a charge on elec-
ricity bills [60]. In Germany, low interest loans are available for
enovations that improve energy performance 30% more than the
egal minimum [61]. In the US, there are more than 30 different
n-bill ﬁnancing programmes [38], as well as many different kinds
f federal and state-level grants and subsidies [62].
Policies to lower information barriers include home energy
udits, assessments, and certiﬁcates [63,64], contractor training,
kills development, and quality assurance [34], better estimates
C. Wilson et al. / Energy Research & Social Science 7 (2015) 12–22 15
Table  1
Inﬂuences on homeowners’ renovation decisions in applied behavioural research on energy efﬁciency.
Commonly identiﬁed Occasionally identiﬁed
Drivers (also:
motivations)
Cost savings
Thermal comfort
Environmental beneﬁts
Draughts, condensation, air quality, health
Property value
Aesthetics, appearance
Barriers (also:
constraints)
Finances Capital availability, interest
rates
Delayed gains
Irreversibility
Information Uncertain cost savings
Contractor reliability & quality
Uncertain comfort or health outcomes
Low salience of energy, misperceptions of
energy use
Decision making Disruption, hassle Cognitive burden, transaction costs,
information search costs
Attributes of efﬁciency
renovations
Technical Energy savings Complexity
Financial Capital cost, cost savings,
payback period
Relative advantage
Financing mechanisms
Other Comfort Compatibility, observability, trialability
Personal inﬂuences Information & awareness Expert advice or
recommendations, energy
audits or assessments
Expected cost savings
Availability and credibility of information
sources
Peer (interpersonal) advice, communication
Behaviour, social learning
Attitudes & beliefs Beliefs and understanding of
energy-environment issues
Attitudes towards speciﬁc
energy-environment issues
Future energy prices
Implicit rates of time preference
Attitudes towards renovating and homes
Experience, skills DIY, technical skills, know-how
Past experience with renovating or efﬁciency
measures
Contextual inﬂuences Household characteristics Size, composition, lifecycle
(e.g., number of children)
Gender, decision making roles
Routines, habits
Room occupancy proﬁles
Socio-demographics Age, education, income,
employment
Location (e.g., urban–rural)
Home tenure Status (own, mortgage) Duration (current, expected)
Property characteristics Size, age heating system,
insulation
Number of different types of room
Infrastructure availability (e.g., gas network)
Salient events Moving home Triggers or disruptions to routine (e.g., boiler
breaking down, tenants moving in or out)
ount 
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able references: see text for details, and: [49,119,50,36,120,27,51,28,121,32], [24],
f the multiple beneﬁts of renovating [26], and real-time energy
eedback [65].
Policies to lower decision-making barriers include the use of
rigger points to implement efﬁciency measures [28], one-stop
hops for home renovations [35], and loft clearance schemes as part
f a whole home renovation service [31]. For a full set of barriers
nd related policies, see Table 1 in [46].
The drivers and barriers in Table 1 cross cut through the
ttributes of, and inﬂuences on, renovation decisions. Many
arrier-removal policies are also designed to support posi-
ive decision inﬂuences. Home energy assessments and expert
dvice reduce the uncertainty of expected cost savings and rein-
orce positive attitudes towards energy saving outcomes. Quality
ssurance and certiﬁcation schemes improve trust in contrac-
ors. Grants and low cost loans increase expected ﬁnancial
eturns.
Energy efﬁciency policies also use household and property char-
cteristics to identify market segments with a high propensity to
enovate or with particular needs or vulnerabilities. As examples,
uying a home as a salient event is targeted by energy perfor-
ance certiﬁcates, and ﬁnancial incentives or support are directed
owards old ‘hard-to-treat’ properties or low income neighbour-
oods.Attractive attributes of renovation measures can also be rein-
orced by policies. Examples include comparative billing to increase
he ‘observability’ of household energy consumption [66], energy
ervice companies to manage the ‘complexity’ and cognitive
h
l
ﬁEase of access, timing, salience
[57], [58], [14,13,47,21].
urden of renovation decisions [67], and neighbourhood and com-
unity programmes, as well as open house schemes, to support
ocial communication on energy efﬁciency [68].
These examples show how applied behavioural research
n energy efﬁciency offers a clear analytical framework for
nderstanding homeowners’ renovation decisions and design-
ng ﬁnancial and information-based policies to remove barriers
nd strengthen positive inﬂuences. But this tractable route from
pplied research into policymaking has its detractors.
. Limitations of applied behavioural research on energy
fﬁciency
A fundamental critique of applied behavioural research on
nergy efﬁciency is that it misdiagnoses the problem. Shove [18]
rgued that a ‘drivers and barriers’ framing reduces social sci-
nce to explaining and ﬁlling the energy efﬁciency gap identiﬁed
y technical analysis under assumptions of psychologically moti-
ated individual decision makers. Applied behavioural research on
nergy efﬁciency enshrines this limited gap-ﬁlling role [69,70].
ts scope of enquiry is limited to decision makers not differenti-
ted households, energy efﬁciency not amenity renovations, the
xtra-ordinary not the everyday, renovations not renovating, and
ouses not homes.
This critique draws mainly on sociological research on everyday
ife and social practices. A common observation relevant to both
elds is that individuals do not consume energy. Rather, energy
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rovides useful services that enable normal and socially accept-
ble activities to be carried out as part of domestic life. For decades,
his has been a ‘blind spot’ in energy efﬁciency research and pol-
cy [71,72]. It is the ‘doings’ or activities of everyday life that have
onsequences for energy and material consumption [73]. Most
nergy-intensive activities in homes are quite mundane: heating
ooms, heating water for washing, running appliances to freeze
ood or dry clothes. Comfort, convenience, and cleanliness have
ecome normalised expectations embedded in such activities, with
igniﬁcant consequences for energy use [74].
Walker [75] explain “how the use of energy is an ‘ingredient’ of
he doing or performing of social practices” (p. 49). Social practices
re bundles of ‘sayings and doings’ that are enacted or performed
nd so reproduced through time and space, as well as socially
76]. Practices such as cooking, washing, or DIY (do-it-yourself),
re the relevant objects of enquiry in this line of research; peo-
le are ‘recruited’ by such practices as part of their reproduction.
hove and Pantzar [77] argued that practices are constituted by
hree elements and their inter-relationships. These three elements
re competences, meanings, and products. Gram-Hanssen [76]
ncluded institutionalised knowledge and explicit rules as a fourth
lement of practice. These elements of practice have been applied in
mpirical studies of renovating and how it intersects with everyday
ife at home [78,79,80]. Judson and Maller [81], for example, ﬁnd
hat energy efﬁcient aspects of renovation are considered by house-
olds in relation to other practices performed in daily routines, such
s dining, socialising and entertaining.
We  build on these insights into everyday life, practices, and
omes to argue that applied behavioural research on energy efﬁ-
iency has ﬁve conceptual and empirical limitations. We  also
nclude two methodological limitations related to framing and
ampling bias.
.1. Limitations (1): priming biases and ﬁnancial variables
Research designs in applied behavioural research on energy efﬁ-
iency that frame the problem in terms of ‘drivers and barriers’
trongly prime attention to the ﬁnancial characteristics of renova-
ions. Closed-ended survey methods invariably solicit perceptions
r understandings of cost, cost savings, energy prices, payback
eriods and rates of time preference [54,57,58,14]. Directly asking
bout speciﬁc barriers strongly increases the likelihood that these
arriers will be identiﬁed as inﬂuential.
Open-ended research helps draw out a much wider set of
onsiderations in renovation decisions (e.g., [28,37]). But qualita-
ive factors are often then lost in quantitative decision models or
educed to terms shorn of meaning and context, as in the use of air
uality as a measure of comfort [12].
As a further example, the importance of building appearance
r home aesthetics as inﬂuences on renovation decisions has been
ound in studies designed to test for it [82,83]. Yet aesthetics are
nfrequently included in closed-ended research instruments. In
heir extensive review of energy-related behaviours, Whitmarsh
t al. [13] conclude: “When people refurbish their homes they
nvariably want to see the results of their investments” (p. 105,
ur emphasis). Even here though, renovations are still framed as
nvestments and so overtly ﬁnancial.
.2. Limitations (2): sampling biases and decisions as eventsApplied behavioural research on energy efﬁciency represents
enovation decisions statically as a discrete event or point in time
ith a characteristic set of inﬂuences (see Table 1). Treating deci-
ions as singular moments, undertaken by an individual or discrete
t
o
d
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et of actors, is also common in research on homes and housing
ore generally [84,85].
Energy efﬁcient renovation decisions are often protracted [86].
enovations are more commonly a periodic or ongoing fea-
ure of domestic life rather than a one-off event [87]. Decision
nﬂuences and perceived barriers change as renovation inten-
ions strengthen and are ultimately realised [82]. This means
hat survey or interview research ﬁndings will be inﬂuenced
y when during the decision process households are sampled,
articularly when comparing pre-renovation expectations with
ost-renovation experiences [88]. As an example, homeowners are
ore likely to cite building appearance as an important motivation
rior to renovating, but retrospectively emphasise thermal comfort
nd energy savings [83]. Renovation decisions have a tendency to
e rationalised after the fact (see [89] for a broader discussion of
ost hoc rationalisation).
Sampling design therefore inﬂuences research ﬁndings. Applied
ehavioural research that draws on self-selecting samples of
ould-be renovators or successfully completed renovators is par-
icularly susceptible to bias (e.g., [90,34]). This includes studies of
ouseholds participating in incentivised renovation programmes
r policy trials (e.g., [91,47]). Including a ‘control group’ of non-
enovators for comparison is a simple methodological remedy yet
s uncommon in research designs.
.3. Limitations (3): decision makers or individuals not
ouseholds
The household has been recognised as an important scale of
nquiry for examining environmental behaviour [92] and, more
roadly, the transformation of cities and the built environment
93]. Observed renovation behaviour in markets, ﬁeld trials, or
ntervention studies directly measures household-level decision
utcomes. As the subjects of a decision process, households are
een as functional, operational units [94]. The UK Government’s sta-
istical service deﬁnes a household primarily as a bounded physical
onstruction: “one person living alone or a group of people (not nec-
ssarily related) living at the same address who share cooking facilities
nd share a living room or sitting room or dining area” [95].
Applied behavioural research on energy efﬁciency frequently
ses the term ‘household’, but households are neither deﬁned nor
dentiﬁed empirically in a consistent way  [96]. Renovation deci-
ion makers subject to personal inﬂuences tend to be individuals,
lbeit in a household context (see Table 1). Self-report data from
ndividual household members are commonly generalised to the
ousehold as a whole. Even approaches that explicitly characterise
ecision-making differences between households recognise that
 household may  itself comprise more than one type of decision
aker with distinct goals and aspirations [97].
Decision making can be interpreted at the household level
easured through proxy variables such as household lifecycle
r size. The number, age, gender, income and relationships of
ousehold occupants can also be used to create meaningful socio-
ultural units for analysis [98]. Applied behavioural research rarely
ccounts for the possibility of distinctive households nor differen-
iated roles within the household [99].
.4. Limitations (4): efﬁciency measures not home improvements
Applied behavioural research on energy efﬁciency generally
xcludes amenity renovations (e.g., kitchens, bathrooms) and other
ypes of home improvement including DIY that may be carried
ut together with efﬁciency measures. Energy efﬁcient renovation
ecisions are treated as distinctive, with their own  characteris-
ic set of drivers, barriers and inﬂuences (Table 1), and unrelated
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o other decisions households might make with respect to their
omes.
Yet seeing efﬁciency renovations as distinctive serves to decon-
extualize them. In the UK, efﬁciency measures are three times
ore likely to be included as part of broader amenity-based
ome improvement projects than considered alone; only one in
en would-be renovators are considering only efﬁciency measures
86]. In the US, renovation expenditure on amenity features of
he home, particularly kitchens, is over ﬁve times that spent on
nergy-related measures [100]. Judson and Maller [81] found that
fﬁciency measures in one part of the home often went hand-in-
and with expansions or intensiﬁcations of other parts of the home
e.g., additional bathrooms). Mainstream marketing messages on
ome renovations promote amenity not efﬁciency measures [101].
.5. Limitations (5): extra-ordinary events not everyday domestic
ife
Analysing efﬁciency renovations as one-off, extra-ordinary
vents detaches decisions from everyday domestic life and weak-
ns links to households’ lived experience (p. 217, [72]). Thermally
nsulated walls and windows, and efﬁcient heating systems,
rovide a range of useful services that enable everyday activities to
e carried out in the home. Households’ needs and expectations for
hese services evolve. Moving home is one way of adapting homes
o households’ evolving needs [59]. Renovating energy efﬁciently
s another way.
Consequently, renovation decisions need to be understood “in
he context of the relations between everyday practices and the
nvironments within which these practices unfold”  (p. 2802, [85]).
eatures of these decision environments, such as household and
roperty characteristics, should not be treated as exogenous inﬂu-
nces on renovation decisions but part of them. Renovation activity
s situated in the home; decisions to renovate unfold as part of life
t home [102]. The ultimate reasons why people might decide to
edesign or structurally change a particular part of their domes-
ic environment lies in these conditions of everyday domestic life.
nergy efﬁcient renovations are “not an activity of changing a house
 . . from poor energy performance to exceptional energy performance,
ut an intervention into the rhythms of domestic habitation.” (p. 569,
78]). These rhythms of domestic habitation are not adequately
aptured by the decision inﬂuences shown in Table 1.
.6. Limitations (6): renovations not renovating
Energy efﬁcient renovations support policy objectives to reduce
ousehold energy use and its adverse consequences. Homeowners’
enovation decisions are the necessary precursor to the installation
f efﬁciency measures, and so are of interest to applied behavioural
esearchers. This instrumental emphasis on cognition and physical
hange glosses over important relationships between the objects,
kills and actions of renovating.
Renovation measures – energy efﬁcient or otherwise – are
bjects that facilitate and constitute particular ways of living [103].
itchen renovations that result in ‘having’ a new kitchen are part of
he shifting materiality of the kitchen space with its changed cup-
oards, sink and spice racks [104]. DIY (do-it-yourself) activities are
n integral part of renovation processes, and clearly involve skills
s well as objects. Even mundane objects such as a hammer enable
articular ‘doings’ when used by a skilled practitioner [105]. With-
ut object, skill, and practitioner, there would be no renovation
ctivity.
Examining objects and skills in motion – the ‘havings’ and
doings’ of renovating households – diffuses a narrow focus on
he speciﬁcs of renovations into an exploration of renovating as
c
o
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n everyday, even routine activity [103]. Renovating can thus be
nderstood as a social practice constituted by four elements: skills,
aterials, rules, and shared understandings [76,81]. These ele-
ents interact through the reproduction of renovating as practice.
ome improvement activities to change the structural features of
 home involve skills and objects in processes of replication, con-
inuation, and alteration – what’s been done before, how that is
ngoing, and how that is tinkered with or adapted [106]. Through
his lens, discrete renovations need to be examined as part of ren-
vating.
.7. Limitations (7): houses not homes
Applied behavioural research on energy efﬁciency emphasises
hysical and structural changes to the fabric or energy systems of
 property, house or dwelling. But the notion of ‘home’ extends far
eyond the physicality of the house. House and household are cer-
ainly components of home, but so too are more complex social and
motional relationships [107]. Homes are both a physical space and
n imaginary place which is not a static construct or representation
ut a dynamic expression of household members’ feeling towards
t (p. 230, [108]).
Household members ascribe meanings to their homes when
hinking through changes made to the physical house. Aune [109]
dentiﬁes three clusters of meaning relevant to energy efﬁcient ren-
vations: ‘home as a project’; ‘home as a haven’; and ‘home as an
rena for activities’. These various meanings are neither exclusive
or ﬁxed. Rather they emphasise how households’ emotional and
ymbolic connections with their homes impact on their expecta-
ions of comfort and associated homemaking activities.
The home is not therefore a neutral backdrop against which the
nactment of domestic life can be examined. Spaces in the home
ike the kitchen, which are a locus or focus of household activity, can
e strongly differentiated, associated with different meanings and
oles by different household members [110]. Household typically
eﬁnes the number and type of people in the physically bounded
pace, but home is a broader term that also describes emotional
nd social connections with its differentiated places.
. Situating renovation decisions within domestic life
In summary, applied behavioural research on energy efﬁcient
enovations, which supports and informs energy efﬁciency policy,
s limited by its interest in:
i. renovation decisions, but not the processes preceding them nor
the domestic context from which they emerge;
ii. ﬁnancial drivers and barriers, but not other salient attributes of
home renovations;
ii. energy efﬁciency measures, but not other types of amenity reno-
vation and improvements to the home;
v. households as discrete units of measurement and function, but not
differentiated entities with multiple decision makers;
v. houses as physical structures,  but not homes with different spaces
imbued with meaning and emotional signiﬁcance; and
i. renovations as physical changes, but not as enactments of reno-
vating, an everyday activity involving objects, skills, and shared
understandings.These limitations of applied behavioural research on energy efﬁ-
iency result in a narrowly deﬁned problem and so a restricted set
f explanations and inﬂuences for energy efﬁciency policy to act on
see Table 1). Yet an explicit representation of renovation decisions
1 ch & Social Science 7 (2015) 12–22
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Box 2: Proximate and ultimate influences.
Proximate inﬂuences are closer to an observable outcome;
immediate inﬂuences are closer still, e.g., at the point of deci-
sion. Ultimate inﬂuences characterise the underlying reasons
why the outcome was observable.
The distinction between proximate and ultimate causation was
ﬁrst developed in evolutionary biology [123]. Ultimate causes
explain observable behavioural traits in terms of evolution-
ary forces whereas proximate causes explain traits in terms
of physiological or environmental conditions. Explanations of
altruism, for example, draw on both proximate inﬂuences (e.g.,
empathy) and their deeper ultimate inﬂuences (e.g., kinship
and natural selection) [124,125].
The same basic distinction between ultimate and proxi-
mate inﬂuences has been applied in psychology [126], public
health [127] as well as sociology, albeit using different
terminology. In sociology, proximal and distal causation dis-
tinguish individual-level or interpersonal inﬂuences on human
behaviour from inﬂuences which are written in to the broader
context in which behaviour is observed (e.g., [128]). Using
a social practices perspective on renovating as an example,
the ultimate (or distal) inﬂuences on renovation decisions
are inscribed into the relationships between competences,
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s important because they are the direct antecedent to efﬁciency
mprovements in owner-occupied homes.
Situating an applied understanding of renovation decisions
ithin a broader conceptualisation of homes, households and
omestic life would help address some of the limitations of applied
ehavioural research while retaining its tractability.
A situated approach to renovation decision making has three
ey features. First, renovation decisions are processes. Second,
hese decision processes emerge from, and take place within, the
onditions of everyday domestic life. Third, inﬂuences on renova-
ion decision processes vary in their immediacy.
Situating decision processes within the conditions of domestic
ife emphasises the ultimate inﬂuences that originate and shape
he decision process in its entirety. Guy and Shove [19] argue that
more or less energy efﬁcient choices are made in response to chang-
ng opportunities and pressures . . . knowledgeable actors creatively
dopt and adapt strategies and practices that suit their changing cir-
umstances” (p. 133). Renovating is a way for households to resolve
ressures, tensions or imbalances as well as to seize opportunities,
ursue goals, or follow aspirations. Certain conditions of domes-
ic life describe these deeper antecedents to isolable renovation
ecisions. As examples, renovation decisions may  originate: (1)
n household members’ competing needs for the use of different
paces within the home; (2) in current or anticipated difﬁculties
n the physicality of life at home; (3) in a mismatch between the
eaning of a home for its inhabitants and the social identity con-
eyed by the house’s arrangement and design. Deciding to renovate
s rooted in, and endogenous to, such conditions of domestic life.
A situated approach thus retains renovation decisions as the
entral object of enquiry, but makes an important distinction
etween exogenous, isolable inﬂuences (both personal and contex-
ual) from those inﬂuences which are deeper, constitutive elements
f renovating.
This distinction helps navigate between the polarised perspec-
ives of applied behavioural research on energy efﬁciency and its
ociological critique. The former is more focused on immediate
nd proximate inﬂuences, the latter on ultimate inﬂuences (though
either exclusively so). Distinguishing levels of inﬂuence and cau-
ation in this way is common in both behavioural and sociological
esearch (see Box 2).
For energy efﬁcient renovation decisions, proximate inﬂuences
xplain what renovation decisions are made and how (e.g., with
hat products, at what cost, with which contractor). Ultimate inﬂu-
nces explain why homeowners are deciding about renovating in
he ﬁrst place. Proximate inﬂuences act on renovation intentions
nce formed; ultimate inﬂuences explain the initial formation of
ntentions.
A boiler breakdown is an example of a proximate inﬂuence
n a renovation decision. The recommended models and costs of
eplacement boilers offered by an emergency callout contractor
re corresponding examples of immediate inﬂuences. The role of
he boiler in providing thermal comfort, differentiating the use of
ooms and spaces, and enabling patterns of social activity in the
ome, are all examples of ultimate inﬂuences.
Table 2 provides further illustrative examples of immediate,
roximate, and ultimate inﬂuences on renovation decisions. The
pper rows draw on applied behavioural research on energy efﬁ-
iency (Section 2) and more strongly characterise immediate and
roximate inﬂuences (though not exclusively so). Drivers and bar-
iers from Table 1 are related to the attributes, personal inﬂuences
nd contextual inﬂuences shown in Table 2. Taking ‘Personal Inﬂu-
nces’ as an example, energy-saving motivations inﬂuence the ﬁnal
election of renovation products, and beliefs and awareness of envi-
onmental issues orients renovation decisions towards efﬁciency
easures. But previous experiences, embedded in the skills and
r
m
emeanings, products, and rules which constitute renovating
practices.
nowledge of householders, may  increase the salience of efﬁciency
enovations as a potential way to meet aspirational goals.
The lower rows of Table 2 draw on the sociology of everyday
omestic life (Section 3) and more strongly characterise ultimate
nﬂuences (though not exclusively so). Taking ‘Homes as Emotional
nd Social Places’ as an example, renovating is an adaptive response
o perceived misalignments between the physical characteristics of
 house and the meanings of a home to its inhabitants. But these
eanings may  also be articulated in speciﬁc, measurable objectives
or improving thermal comfort (shaping discussions over what to
enovate) as well as in aesthetic criteria for selecting renovation
roducts.
. From research into energy efﬁciency policy
Ex post evaluations of energy efﬁciency policies tend to show
ery mixed evidence about their effectiveness [111]. Thirty years
f experience in the US has provided only limited evidence that
omeowners can be reliably motivated to renovate [62]. Energy
aving potentials that have been touted for decades have not been
elivered.
Financial incentives tend to be attractive to homeowners only
nce they are already committed to renovating [112,113]. Uptake
f capital ﬁnancing mechanisms is often low [38]. This has certainly
een the case for the Green Deal scheme introduced recently in the
K. In the period January 2013 to October 2014, only 7200 house-
olds had third party ﬁnancing plans offered or accepted, although
90,000 households had received a Green Deal energy assessment
114].
Energy assessments or audits do not necessarily lead to renova-
ion decisions. Audit recommendations are often ignored as they
ainly conﬁrm what households already know, and homeowners
onsider their homes to be adequately efﬁcient already [115,64].
ropout rates from both audit and ﬁnancing programmes can be
igh, even if ﬁnancial incentives are sizeable [5].Even in Germany, considered a market leader, a combination of
egulation, subsidy programmes, and information instruments for
otivating homeowners to renovate energy efﬁciently have deliv-
red annual renovation rates that are only half those expected in
C. Wilson et al. / Energy Research & Social Science 7 (2015) 12–22 19
Table  2
Examples of immediate, proximate and ultimate inﬂuences on energy efﬁcient renovation decisions.
Immediate inﬂuences
(informing or inﬂuencing point
of  decision – e.g., which
renovation products?)
Proximate inﬂuences
(strengthening or shaping
decision intentions – e.g., how
and what to renovate?)
Ultimate inﬂuences
(originating or explaining
emergence of decision
process–e.g., why renovate?)
Attributes of efﬁciency
renovations
Financing options Energy savings Experience of previously
installed measures
Personal inﬂuences Energy saving motivations Awareness of
energy/environment issues
Stage of life course
Contextual inﬂuences Emergency repair Age of property Physicality of ageing
Differentiated
households
Risk-aversion of ﬁnancial
decision maker
Competing opinions on
preferred renovations
Roles and relationships within
household dynamics
Amenity home
improvements
Financing package Contractor skill set and
industry relationships
Conditions of domestic life
creating tensions
Renovating and
everyday domestic
Renovation industry marketing
and advertising
Habits and routines Objects and skills used in DIY
activities
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Homes  as emotional
and social places
Aesthetics of renovation
measures
he absence of any policy [116]. “A tremendous potential” for energy
avings in owner-occupied housing still remains (p. 406, [34]).
Decision inﬂuences identiﬁed by applied behavioural research
rovide the levers that energy efﬁciency policy seeks to push and
ull. The understanding shared by policymakers and practitioners
f how energy efﬁciency can and should be improved is deeply
nstitutionalised, and continually reproduces similar portfolios of
olicies. One result is that “residential energy efﬁciency policy dis-
ourse and supporting analysis must be conducted in a highly coded
ocabulary . . . applied to energy consumers” (p. 146, [16]). The deci-
ion inﬂuences summarised in Table 1 are all part of this vocabulary.
The limited effectiveness of energy efﬁciency policies can
e explained in part by the methodological, conceptual and
mpirical limitations of supporting analysis. In particular, applied
ehavioural research on energy efﬁciency focuses on the proximate
nﬂuences on renovation intentions, but largely fails to engage with
he ultimate inﬂuences on renovation decisions which are situated
n everyday domestic life.
As Gram-Hanssen [117] argues, what homeowners need is
practical advice about retroﬁt options that relates to everyday life”
p. 395). Judson and Maller [81] similarly conclude that “policies
o reduce the environmental impact of housing should be reframed
round and positioned to address the mundane practices of everyday
ife” (p. 501). But just how these arguments inform policy strate-
ies is “more difﬁcult”, and requires an examination of people’s life
ircumstances and sources of constraint and inﬂuence on energy
onsumption (Table 2 in [15]).
A situated approach to renovation decision making addresses
his challenge by distinguishing ultimate inﬂuences, manifest in
ertain conditions of domestic life, from proximate inﬂuences on
ecision intentions once formed. Proximate inﬂuences still provide
olicy with potential levers to reinforce personal and contextual
nﬂuences on decisions [34], and to lower the ﬁnancial, informa-
ion, and decision-making barriers to renovating [4].
But the ultimate inﬂuences on renovation decisions open up
pportunities for creative policy approaches aimed at homeown-
rs not considering energy efﬁcient renovations, as well as those
ho already have renovation intentions. This can be illustrated
y way of three recommendations for policymakers, renovation
ontractors, and researchers.
First, policy could support the ‘bundling’ of efﬁciency measures
nto other types of home renovation rather than try and stimulate
fﬁciency-only renovations in a narrow market segment of com-
itted efﬁciency renovators. This recognises that renovations are
redominantly about adapting and improving the amenity features
f a home [81,113].
s
o
d
cEnvironmental and comfort
objectives
Meanings of home
Second, contractors could build and manage personal, trusted
elationships over often lengthy time periods to support homeown-
rs through periodic, successive, or ongoing renovations. Energy
fﬁcient renovations are rarely one-off [87], but the renovation
ndustry still manages customer relationships on the basis of one-
ff sales and installations. Persistence and consistency are valuable,
oth by contractors towards homeowners, and by policymakers
owards contractors [62].
Third, researchers could identify speciﬁc conditions of domes-
ic life associated with renovation activity, both DIY as well as
ontractor-led. Examples of such conditions include competing
ommitments over the use of space at home, problems with the
hysicality of domestic life, or issues with how homes reﬂect or
xpress identity. If these or other conditions are observable by
roxy, they could be used to evaluate homeowners’ renovation
ropensities, identify market segments of potential renovators, and
evelop analytical models that include ultimate inﬂuences on ren-
vation decisions.
. Conclusions
The widespread diffusion of energy efﬁciency measures through
he existing housing stock is an important public policy objective. A
ealth of policies, regulations, incentives, and other interventions
ave been introduced to stimulate and support this diffusion over
he past four decades [118,78]. Yet despite all these inducements,
nstructions, prompts and prods, homeowners remain stubbornly
esistant to improving their homes’ energy efﬁciency by making
tructural changes to their heating systems, walls, windows, doors,
ofts and basements.
The aim of this paper was to show how the body of research on
hich energy efﬁciency policies are based can be situated within
 broader conceptualisation of renovating and domestic life. This
trengthens understanding of the ultimate reasons why homeown-
rs decide to renovate energy efﬁciently.
Applied behavioural research into energy efﬁcient renovations
nderstands renovation decisions in terms of drivers and barriers.
 range of personal and contextual variables explain why home-
wners may  be motivated to renovate and why these motivations
ay  be thwarted. Each explanatory variable presents a lever or
pportunity for policy to exert inﬂuence.
Although applied behavioural research on energy efﬁciency
peaks directly to policy concerns, it also has limitations. Method-
logical limitations include a reliance on stated preference data
rawn from potentially biased samples and a strongly ﬁnan-
ial framing of renovation decisions. These limitations can be
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ddressed through research designs that include control groups
f non-renovators, that sample renovators at different stages of
he renovation decision process, and that use open-ended meth-
ds to inform a less constrictive scope of closed-ended questions
or studies with larger sample sizes.
Conceptual and empirical limitations of applied behavioural
esearch on energy efﬁciency are all associated with an overly
arrow problem deﬁnition or scope of enquiry. Energy efﬁcient
enovations are implicitly conceptualised as a distinctive type of
hysical change made to houses as the outcome of a decision by a
nitary household decision maker. This conceptualisation is chal-
enged by sociological research into everyday life at home. From
his perspective, energy efﬁcient renovations are not inherently
istinctive nor unique, and should not be partitioned off from other
ypes of home improvement, large or small, with which households
re continually engaging as part of the restlessness and motion of
omestic life. Nor should the physical structure of houses be shorn
way from the strongly social, symbolic and emotional connections
f homes, as ultimately it is these homes that are being changed.
Situating energy efﬁcient renovations within a broader under-
tanding of why homeowners decide to renovate their homes
eans moving beyond immediate and proximate inﬂuences to the
eeper, ultimate inﬂuences that explain the emergence of renova-
ion decisions. Distinguishing these levels of causation allows for
oth applied behavioural research on energy efﬁciency and socio-
ogical research on domestic life to be drawn on by policymakers
nd practitioners concerned with energy efﬁcient renovations.
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